Aims. We checked a sample of 545 F stars within 50 pc for wide companions using existing near-infrared and optical sky surveys. Methods. Applying the common proper motion (CPM) criterion, we detected wide companion candidates with 6-120 arcsec angular separations by visual inspection of multi-epoch finder charts and by searching in proper motion catalogues. Final proper motions were measured by involving positional measurements from up to eleven surveys. Spectral types of red CPM companions were estimated from their absolute J-band magnitudes based on the Hipparcos distances of the primaries.
Introduction
Stellar binaries and multiple systems appear to be the main product of star formation, if the primaries of these systems are about at least as massive as the Sun. The solar neighbourhood, representing the average Galactic disk population of stellar systems that exist already for typically several Gyrs, is naturally one of the best-investigated regions with respect to multiplicity. The Research Consortium on Nearby Stars (RECONS) 1 states a multiplicity rate, i.e. the probability that a given system has more than one component, of 29% for their 10 pc sample. However, this overall "low rate is because M-type dwarfs dominate the solar neighbourhood (a full 73% of the stellar sample ... are M-type dwarfs), and do not have companions as often as their more massive stellar cousins". Among the 100 nearest RECONS systems (with a horizon of about 6.5 pc), there are 70 with M dwarfs as the most-massive component with only 18 (26%) known to have companions. On the other hand, there are 22 AFGK primaries with 12 of them (55%) in known multiple systems. The RECONS 10 pc census shows a strong increase from 2000 to 2012 both in the number of M dwarfs (+25%) and in the number of stellar and LT-type companions (+26%).
The multiplicity of F-and G-type stars in a wider solar neighbourhood was in the focus of investigations by Fuhrmann & Chini (2012 , 2015 , Chini et al. (2014) , Tokovinin (2011 Tokovinin ( , 2014 , and Tokovinin & Lépine (2012) . To distinguish between visual and physical wide double stars, the common proper motion (CPM) of the components is often used as a criterion. In the era of photographic sky surveys, Luyten (1997) compiled a cata-1 http://www.chara.gsu.edu/RECONS/ logue of CPM pairs. Frankowski et al. (2007) investigated CPM binaries in the Hipparcos catalogue, with both components being Hipparcos stars, compared their short-term (Hipparcos) and long-term (Tycho-2) proper motions and used radial velocities as control data. The systematic search for faint CPM companions to Hipparcos stars (Gould & Chanamé 2004) , Lépine & Bongiorno 2007 ) not only improved the statistics of the multiplicity of AFGK stars, but also allowed for a better characterisation of the lower-mass companions by making use of the knowledge about the primaries. One of the physical parameters of interest in that respect is the metallicity of M dwarfs and subdwarfs (e.g. Li et al. 2014) . The CPM method continues to be useful, in particular for new deep surveys (e.g. Ivanov et al. 2013 , Deacon et al. 2014 . Focusing on a sample of nearby F stars, we demonstrate how much we can still improve the CPM statistics and find previously overlooked wide companions, even of wellknown bright stars, in existing public surveys. The main results of this research note, data on new, confirmed, and rejected CPM companions, are listed in Tables 1, A .1, and B.1, respectively.
Sample definition and search method

SIMBAD F stars sample
From 1188 stars, for which SIMBAD lists spectral types F0 to F9 and parallaxes larger than 20 mas, we selected 545 with proper motions larger than 150 mas/yr to search for CPM companions. Our high proper motion 50 pc sample overlaps in part with the about nine times larger sample of Tokovinin (2014) . His sample reaches out to 67 pc, excludes stars with large parallax errors (>7 mas) and contains both F and G stars, but with a colour se- lection corresponding to only late-F and early-G stars (approximately F5V to G6V). Finally, he included only dwarfs and subgiants. We are aware of possible uncertainties (missing updates) of the SIMBAD data, in particular the spectral types (see also Scholz et al. 2015 concerning F-type subdwarfs).
Visual inspection and catalogue search
In our visual inspection of the sky areas around 545 F stars, we used IRSA finder charts tools 2 in several runs with image sizes from 0.5 arcmin to 3 arcmin. In addition, we extracted 1 arcmin and 2 arcmin finder charts from the UKIRT deep infrared sky survey (UKIDSS) and the visible and infrared survey telescope for astronomy (VISTA) archives 3 . We considered the two micron all-sky survey (2MASS; Skrutskie et al. 2006 ) images with their high resolution and dynamic range as reference and searched for CPM candidates in other images with epoch differences large enough to show a change in position similar to that of the primaries. Special attention was paid to objects overlapping with diffraction spikes and other known artefacts, as well as to those with very red or blue colours expected for very low-mass and white dwarf (WD) companions, respectively. A few cases are illustrated by selected finder charts in Figs. C.1, C.2, and C.3.
Our search was sensitive to angular separations from a few arcseconds to a few arcminutes. It was complementary to the work of Tokovinin & Lépine (2012) that aimed at angular separations of the companion larger than 30 arcsec. We tried to find CPM companions as close as possible with the existing sky surveys. However, to detect very close companions with angular separations of the order of 1 arcsec or less, dedicated highresolution imaging observations (e.g. Ehrenreich et al. 2010 , Meshkat et al. 2015 are required.
Using the CDS cross-match service 4 we also checked the fourth US Naval Observatory CCD astrograph catalogue (UCAC4; Zacharias et al. 2013 ) and the first US Naval Observatory robotic astrometric telescope catalogue (URAT1; Zacharias et al. 2015) for possible new CPM companions within 2 arcmin of the primaries. Note that these catalogues were already subject of CPM searches by Hartkopf et al. (2013) and Nicholson (2015) . In our catalogue search, we did not require a correct proper motion measurement of the bright and sometimes problematic primaries in the given catalogue.
Proper motion measurements and CPM status
In our proper motion determinations we combined multi-epoch positional measurements from the following surveys (roughly sorted by epochs) if available: Those CPM candidates with small separations that were not well-measured or absent in the SSS/2MASS/DENIS/SDSS catalogues, we detected visually in the corresponding FITS images using the ESO skycat tool. Depending on the number of epochs available, the accuracy of the simple linear proper motion fit that used all input positions with equal weights varied considerably. No attempt was made to transform the target positions in different surveys to a common system before the proper motion fit, as we expected individual centroiding errors affected by the close bright primaries to be larger ( 100 mas) than systematic errors.
The proper motion errors of the CPM companions were typically much larger than those of the known primaries, although in some cases we achieved a high precision for the CPM companion and excellent agreement with the known proper motion of its primary. For the majority of the 19 new and 31 confirmed CPM companions shown in Tables 1 and A .1, respectively, their proper motion components agreed to within 2 σ of the formal errors with those of the primaries. For the primaries, we preferred the longer-time baseline proper motions of the UrHip (Frouard et al. 2015) or Tycho-2 catalogues instead of the Hipparcos (van Leeuwen 2007) values. A few CPM companions, for which at least one of the proper motion components agreed only to within 3 σ with that of the primary, are marked by (?) as CPM candidates, whereas two objects with even larger discrepancies are considered as doubtful (??) CPM objects. Our overall level of agreement of the proper motion components is similar to that of Deacon et al. (2014) , who described 57 new faint CPM objects of Hipparcos stars with total proper motion differences of less than 5 σ (their Eq. 1).
Spectral type estimates
The spectral types of red (according to their near-infrared 2MASS, UKIDSS or VISTA colours, and DENIS I−J colours if available) CPM companions were estimated based on the known distances of the primaries and the relation between absolute J magnitude and (early-K to late-L) spectral type from Scholz, Meusinger & Jahreiß (2005) . Our spectral type estimates are in good agreement (within 0.5 subtypes) with previous classifications available for six M and two early-L dwarfs (Tables 1 and A.1). Blue objects, simply assumed to be WD candidates, as well as possible subdwarf candidates are discussed in Sect. 4. Table 1 presents our new CPM discoveries. Here we include some CPM companions with previous proper motion measurements (three in UCAC4, four in URAT1) and/or spectral classifications (one early-M dwarf), whose association with the primary was not mentiond before. All new CPM objects belong to primaries with distances between 25 and 50 pc according to their Hipparcos parallaxes. One object (HD 76493B) is a doubtful CPM companion not only because of the poor agreement of µ α cos δ, but also because of the discrepancy between the shortand long-term proper motions of its primary HD 76493A. Such discrepancies hinting at the influence of unresolved companions are also seen for the known close binary HD 2057AB and for several other primaries in both Tables 1 and A.1. If confirmed as CPM, HD 76493B would have the largest projected physical separation of all our targets (≈2600 AU).
Newly found CPM companions
Brief discussion and notes on individual objects
In addition to the objects listed in Tables 1 and A.1 there were  98 other known CPM objects among the 545 F stars (18%), mainly at small (<5 arcsec) or large (>120 arcsec) angular separations and of earlier spectral types (FGK). With our 19+31 new and confirmed CPM companions we add further 9% (50% more CPM objects!), which are mainly M dwarfs at intermediate angular separations. Both new and confirmed objects have on average projected physical separations of about 900 AU (ranging from about 200 AU to 2500 AU). Certainly, the high resolution astrometric measurements of Gaia will bring the multiplicity rate of the F stars in our high proper motion 50 pc sample to the 50% level, as currently known for the small RECONS 6.5 pc sample, or even higher. Gaia will also provide accurate distances for individual system components and the CPM status for all nearby objects including those with relatively small proper motions.
We checked our primaries for clearly (repeatedly measured) non-solar metallicities using VizieR and found only two metalpoor stars, HD 22879A and HD 49933A among our new and confirmed CPM systems, respectively. Both are Gaia benchmark stars with respect to metallicity (Jofré et al. 2014 ) with mean literature [Fe/H] values of −0.85 and −0.39, respectively. Their CPM companions, HD 22879B and HD 49933B, are therefore M subdwarf candidates that can be used for the calibration of M dwarf metallicities (e.g. Neves et al. 2012 , Newton et al. 2014 .
Our new and confirmed wide CPM companions of nearby F stars distributed all over the sky represent good targets for spectroscopic follow-up observations, to verify their spectral types and to confirm their physical association with the primaries by radial velocity measurements. Our lowest-mass new CPM companion, the suspected ≈L3.5 dwarf HD 3861B, is of particular interest, as L-type companions of nearby F-type stars are rare (Wilson et al. 2001 , Luhman et al. 2012 , Gauza et al. 2012 , Deacon et al. 2014 ). Our spectral type estimate for HD 3861B is also supported by its J−K=+1.7 measured in the UKIDSS LAS, which is a typical colour of a mid-L dwarf (Leggett et al. 2010) .
The CPM criterion is also used for membership probability in moving star clusters (e.g. Gagné et al. 2015) . One of our new CPM companions, HD 175317B (Table 1) , was previously considered as AB Dor moving group member by Malo et al. (2013) , who did not mention the small separation (≈18 arcsec) and CPM with respect to HD 175317A. We consider this relatively close CPM pair as most likely physically bound, although the µ α cos δ agreement is only within 3 σ. This does not exclude a moving group membership. The confirmed CPM companion HD 126679B (Table A.1) was investigated by Gagné et al. (2015) but not found to be a member in any moving group.
A strong decline in the frequency of Sirius-like systems (AFGK stars with WD companions) beyond a distance of 20 pc was mentioned by Holberg et al. (2013) , who predicted new discoveries of such systems with different observing techniques. In our search, we confirmed two WD CPM companions (Table A.1) and found one previously overlooked at a separation of about 20 arcsec to the early-F star HD 2726A (Table 1) . The new object, HD 2726B, was hardly seen in 2MASS but welldetected in DENIS (J=14.96, I−J=−0.33) and VISTA VHS (mean J=14.83, J−K=−0.19). Both its proper motion components agree to within 1 σ with those of HD 2726A.
Our most doubtful CPM confirmation, HD 165670H, is not red enough for an early-M dwarf classification (2MASS J=10.27, J−K s =+0.39) and was therefore also considered as WD candidate. Deacon et al. (2014) classified it as DA WD based on a near-infrared spectrum and found a fainter magnitude and bluer colour (UKIRT J=11.10, J−K=+0.15). Their measured separation of 9.6 arcsec is 1.8 arcsec larger than ours, indicating centroiding problems or a change over time (no CPM?), but their proper motion (+36±5, −133±5) is in better agreement with that of the primary. However, the primary shows a discrepancy between its Hipparcos and UrHip proper motions. More importantly, the J magnitude of HD 165670H is comparable to that of the nearest known WDs (Fig. 1 in Scholz et al. 2015) . Therefore, this is either a very nearby WD in the foreground or a different kind of object (hot subdwarf?) associated with HD 165670A.
A&A proofs: manuscript no. RN_Fcpm Notes. The 11-digit number N_epochs gives the number of epochs from SSS/APM, 2MASS, DENIS, UCAC4, CMC, SDSS, IPHAS, UKIDSS, WISE, URAT1, and VISTA, which were used in the proper motion determination. Visual position measurements in images of:
(e) Not measured by 2MASS, estimated from visual comparison with other 2MASS objects in the field, (f) poor photometry according to 2MASS quality flag, (g) J magnitude from DENIS or UKIDSS.
(h) Similar proper motion in URAT1 , (i) similar proper motion in UCAC4 (Zacharias et al. 2013 ).
(j) Hipparcos proper motion of van Leeuwen (2007) and UrHip or Tycho-2 proper motion do not agree within their errors. Listed (without or with a different proper motion) in:
(k) Tokovinin (2014) or Tokovinin (2011) , (l) WDS (Mason et al. 2001) .
(m) Also in Wycoff et al. (2006) . (n) Discovered by Mugrauer et al. (2004) .
(o) Also in Hartkopf et al. (2013) . (p) Member of AB Dor moving group according to Malo et al. (2013) . (q) Riaz et al. (2006) determined M0.5 spectroscopically.
(r) Mentioned as CPM by Nicholson (2015) . (s) Other (visual or physical) components are listed in the WDS. (t) Discovered by Gauza et al. (2012) , who classified it spectroscopically as L1. Components B and C form a close binary system composed of an M8 and L3 dwarf (Gizis et al. 2003) found to be co-moving with HD 221356A at a very wide separation of about 452 arcsec (Caballero 2007) .
(u) Discovered by Wilson et al. (2001) with spectroscopic classification of L0. (v) Similar proper motion in Naval Observatory merged astrometric dataset (NOMAD; Zacharias et al. 2004 ) with reference to an unpublished YB6 catalogue.
(w) Discovered by Luhman et al. (2012) and classified as M2. (x) Sep=85 arcsec (?) in Luyten (1997) .
(y) Discovered and classified as M4.5 by Lowrance et al. (2002) . (z) SIMBAD lists an identical proper motion as for the primary without reference and a spectral type of M1 according to Bidelman (1985) .
(⊗) Discovered and classified as DA WD CPM companion Hip 88728B by Deacon et al. (2014) ( †) Shares a common radial velocity with the primary according to RAVE (Kordopatis et al. 2013) .
( ‡) According to Gagné et al. (2015) a nearby potential >M5 dwarf. ( ) Discovered by Chini et al. (2014) . 
